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. A flowmeter, comprising: transmission/reception means 
pnrovided in a flow path for performing 
transmission/reception using a state change of fluid; 
repetition means for repeating signal propagation with the 
transmission/reception means; time measurement means for 
measuring a propagation time of a state change during 
repetition by the repetition means; flow rate detection 
means fpr detecting a flow rate based on a value of the time 
measurentent means; and number- of- times change means for 
changing \o a predetermined number of repetition times. 

2. A flowmeter according to claim 1, comprising a pair of 
transmissionVreception means which utilize propagation of 
an ultrasonic\wave as the state change of fluid. 



3. A flowmeter 
transmission/recc 
heat as the stat 



wording to claim 1, comprising 
ion means which utilizes propagation of 
h mge^of fluid. 



4. A f lowmeter/ab^rAing to any of claims 1-3 , comprising 
elapsed time^^etebx^pn means for detecting halfway 
information fjqfr: a tOTiev of propagation repeated by the 
repetition mefefns; frequency detection means for detecting 
a frequency df a flow ratte variation from information of 
the elapsed time detection means ; and number -of -times change 
means for setting a measurement time so as to be 
substantially a multiple of the frequency detected by the 
frequency detection means, 



5 . A flowmeter according to claim 
means for holding at least one or 




comprising data holding 
propagation time of 
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transmission/reception which is obtained by the elapsed time 
detection means ; and frequency detection means for detecting 
a frequency by comparing the data held by the data holding 
mean and measured propagation time data. 

6. A flowmeter according to any of claims 1-5, wherein the 
number-ofVtimes change means is operated in predetermined 
processinc 



7 . A f lowmeN 
number- of -t 
predetermined 



according to claim 6, wherein the 
change means is operated at each 
Low rate measurement . 



8. A flowmeter >acco3 
number-of -times chatig* 
measurement processing. 



ing to claim 6, wherein the 
leans is performed before flow rate 



9. A flowmeter acco 
processing inclaiaes 
determination meanfe^for d4t 
from flow rate me4$uren 
for managing a u^£ state^ 
flow rate. 



tojeriCaim 6, wherein predetermined 
operations of abnormality 
ining abnormality in flow rate 
flow rate management means 
for V flow rate from a measured 



10. A flowmeter according to any of >claims 4-9, wherein the 
number of repetition times which is adjusted to the frequency 
obtained by the frequency detection me^ns is used in next 
flow rate measurement. 



11. A flowmeter according to any of claims ^-5, wherein the 
number-of -times change means is operated wheh the measured 
flow rate is lower than a predetermined flow rate. 
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12. \A flowmeter , comprising: transmission/reception means 
provided in a flow path for performing 
transmission/reception using a state change of fluid; time 
measurement means for measuring a propagation time of a state 
change transmitted/received by the transmission/reception 
means; fldw rate detection means for detecting a flow rate 
based on a Value of the time measurement means; variation 
detection meems for measuring a variation in the flow path 
by the transmission/reception means; and measurement 
control means fVr starting measurement in synchronization 
with a timing of^ a variation of the variation detection 
means . 



13. A flowmeter according to' claim 12 , comprising a pair 
of transmission/reception means! which utilize propagation 
of an ultrasonic wave ak tBie state change of fluid. 



14. A flowmeter accorda^a^^Ho claim 12, comprising 
transmission/receptiongga^^hibh utilizes propagation of 
heat as the state change /of f^uid . 

15. A flowmeter according to claihi 13, comprising: first 
vibration means and seddnd vibration means provided in a 
flow path for transmffltting/receivikg an sonic wave; 
switching means for swp-tching an transmission/reception 
operation of the first vibration means\and the second 
vibration means; variation detection meansv for detecting 
a pressure variation in a flow path at at least one of the 
first vibration means and the second vibratiorrurieans ; time 
measurement means for measuring a propagation timeof a sonic 
wave transmitted/received by the first vibration ineans and 
the second vibration means; measurement control means for 
performing synchronous control where, when an outputV>f the 
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variation detection means shows a predetermined change , the 
ment means measures a first measurement time Tl of 
propagation from the first vibration means at an upstream 
sicle in the flow path to the second vibration means at a 
dowflstream side in the flow path, and when the output of 
the variation detection means shows a change opposite to 
the predetermined change , the measurement means measures 
a seconckmeasurement time T2 of propagation from the second 
vibrationy means at a downstream side in the flow path to 
the first Vibration means at an upstream side in the flow 
path; flow rate detection means for calculating a flow rate 
using the f rspst measurement time Tl and the second 
measurement t: 



16. A flowmeter Vccordii 
measurement contro 
control where measu 
is started when an <pu 
shows a 

measurement time T 
variation detectio 
predetermined change, and 
next measurement , 



comprising: 
"performing measurement 
the first measurement time Tl 
the variation detection means 
and measurement of the second 
fted when the output of the 
>ws a change opposite to the 
lrement control where, in a 



measurement X>£ the first measurement 
time Tl is started wjhen the output df the variation detection 
means shows a change opposite to tfte predetermined change 
and measurement of the second measurement time T2 is started 
when the output of the variation detection means shows the 
predetermined change; and flow rate calWlation means for 
calculating the flow rate by successively averaging a first 
flow rate obtained by using the previous fiisst measurement 
time Tl and previous second measurement tijne T2 while 
alternately changing start of measurement and a second flow 
rate obtained by using next first measurement tim^ Tl and 
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next second measurement time T2. 

17\ A flowmeter according to any one of claims 12-16, 
comprising repetition means for performing 
transmission/reception a plurality of times. 

18. A flowmeter according to claim 17, comprising 
repetitiok means for performing transmission/reception a 
plurality of times over a time period which is a multiple 
of a variatxpn cycle. 



19 . A f lowrnet^ 
repetition mea 
measurement when 
shows a predete 
t r an smi s s ion / r e cep t 
variation detectio 
predetermined cha: 



according to claim 18, comprising 
for starting transmission/reception 
output of the variation detection means 
k d change and repeating the 
n measurement unt il th e output of the 
the same change as the 



20 . A f lowmeter ^qcjb rding "\:o\any one of claims 12 and 15-19 , 

switching a case where the 
ans and\feecohd vibration means are used 

nic wave and a case where 
nd vibration means are 
riation. 



comprising selec 
first vibration 
for transmission, 
the first vibrat 

used for detectijbn of a pressure 



:eception\>f a 
on means and sec 



21. A flowmeter according to any onfe of claims 15-20, 
comprising variation detection means V for detecting a 
component of an alternating component \of a variation 
waveform which is in the vicinity of zeroN 



22. A flowmeter according to any one of claims 15-21, 
comprising: frequency detection means for detecting the 
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frequency of a signal of the variation detection means; and 
measurement control means for starting measurement only when 
the frequency detected by the frequency detection means is 
a predetermined frequency. 



23. A flowmeter according to any one of claims 15-22, 
comprising ^detection cancellation means for automatically 
starting measurement after a predetermined time period when 
a signal of tH^ variation detection means is not detected. 

24. A flowmeter^ according to any one of claims 15-23, 
wherein the transniission/reception means and the first and 
second vibration m^ans include piezoelectric transducers. 



Low 
isinc 
Cncr 



25. A flowmeter, comptis; 
provided in a 
transmission/reception 
repetition means for re 
time measurement me 
during repetition^^-b^fJLihe 
detection means for 
of the time measurement meal 
for detecting a f lui 



transmission/reception means 

path ^ -performing 

tate change of fluid; 
the transmission/reception; 
irieasuring a propagation time 
^petition means; flow rate 
flow rate based on a value 
3; Variation detection means 



variation iri\a flow path; measurement 
control means for controlling eachVf the above means; and 
measurement monitori/ng means for monitoring abnormality in 
each of the above means . 



26. A flowmeter according to claim 25, comprising a pair 
of transmission/reception means which utilize propagation 
of an ultrasonic wave as the state change Of fluid. 



27. A flowmeter according to claim 25, \comprising 
transmission/reception means which utilizes propagation of 
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leat as the state change of fluid. 



28\ A flowmeter according to claim 26 , comprising: a pair 
of transmission/reception means provided in a flow path for 
transmit ting/receiving a sonic wave; repetition means for 
repealling signal propagation of the transmission/reception 
means; Yime measurement means for measuring a propagation 
time of Asonic wave during the repetition by the repetition 
means; f lo^ rate detection means for detecting the flow rate 
based on a Value of the time measurement means ; variation 
detection mefcns for detecting a fluid variation in a flow 
path; measureihent control means for controlling each of the 
above means ; anosmeasurement monitoring means for monitoring 
abnormality in \ start signal which directs start of 
transmission of atonic wave at a first output signal of 

ns after a measjurfement direction 
t\ control means, and abnormality 
end of repetition of the 
sonic wave at second output 
ection means. 



the variation detection, 
signal of the measure 
in an end signal whiclfc 
transmission/receptio 
signal of the variati 



recti 



to 



29. A flowmeter e 
measurement monitorifito me x 
transmission of a sonic wave efcfiter 
a start signal is not upnerateA wittf 
period after a direct o|on of the 



del 



claim 28, comprising 
directing a start of 
predetermined time when 
a predetermined time 
measurement control means. 



30. A flowmeter according to claiifk29, comprising 
measurement monitoring means for directing start of 
transmission of a sonic wave after a predetermined time when 
a start signal is not generated within a predetermined time 
period after a direction of the measurement control means, 
and for performing measurement a predetermined nunjber of 
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repetition times. 

31. A \ flowmeter according to claim 28, comprising 
measurement monitoring means which does not perform 
measurement until a next direction of the measurement 
control meWns when a start signal is not generated within 
a predetermined time period after a direction of the 
measurement opntrol means. 

32. A flowmeter according to claim 28 , comprising 
measurement monitoring means which terminates reception of 
a sonic wave when an end signal is not generated within a 
predetermined time after a^start signal. 



33. A flowmeter accord^n^ tl 
comprising measurement /m&aiit< 
reception of a sonic wa\te ai 
when an end signal is n<>^gei 
time after a start ^tgaal 



34. A flowmeter according 
measurement monito ring 

transmission/receptior 
in the number of repe 



one of ^ialms^ 28 and 32, 
ins^lneans which terminates 
tputs a start signal again, 
rfeted within a predetermined 



T 



processing 
tion times, 



claim 28, comprising 
is for stopping 

len abnormality occurs 



35. A flowmeter according to claim 28, comprising 
measurement monitoring means which compares a first number 
of repetition times for measurement whereVa sonic wave is 
transmitted from a first one of \jie pair of 
transmission/reception means and received b\t the second 
transmission/reception means and a second \iumber of 
repetition times for measurement where a sonic\$*ave is 
transmitted from the second transmission/reception 'means 
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arm received by the first transmission/reception means, and 
aga^ln outputs a start signal when the difference between 
the first and second numbers of repetition times is equal 
to oi\ greater than a predetermined number of times* 

36. A flowmeter according to claim 28, comprising 
repetition means for setting the number of repetition times 
such that a\f irst number of repetition times for measurement 
where a sonifc wave is transmitted from first one of the pair 
of transmissi\n/reception means and received by the second 
transmission/reception means is equal to a second number 
of repetition tiiHps for measurement where a sonic wave is 
transmitted from t?fce second transmission/reception means 
and received by the\f irstjf^ransmissiorj/r^ception means. 



37. A flowmeter accoi 
measurement monitoring 
times that a start signaj 
to a predetermined nj 
outputting of the s1 



lin< 



>r oi 



ro claim 28, comprising 
for monitoring the number of 
jtput again so as to be limited 
:imes or less, such that the 
_s not permanently repeated. 



38. A flowmeter according tbAefcny one of claims 28-37, 
wherein the flowmeter measures a f ipw rate from a difference 
between inverse numbers of propagation times measured while 
repeating transmission/reception o£\an ultrasonic wave a 
plurality of number of times 



39. A flowmeter, comprising: instantdtieous flow rate 
detection means for detecting an instantaneous flow rate; 
fluctuation determination means for determining whether or 
not there is a pulse in a flow rate value; ami^ft; least one 
or more stable flow rate calculation means for d&LLculating 
a flow rate value using different means accora^jig to a 
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determination result of the fluctuation determination 
meajis . 

40. A\ flowmeter , comprising: instantaneous flow rate 
detection means for detecting an instantaneous flow rate; 
filter processing means for performing digital-filter 
processing of a flow rate value; and stable flow rate 
calculationNmeans for calculating a flow rate value using 
the filter processing means. 



41. A flowmeter Recording to any one of claims 39 and 40, 
comprising stabl^ flow rate calculation means for 
calculating a stableSf low rate value using the digital filter 
processing means wherk the f lijfiptuation determination means 
determines that there Us a £>uu_se. 



42. A f lowmeter 
wherein the fluctuation 
whether or not a variat: 
is equal to or great* 



tan a 



any^-tSne of claims 38-41 # 
lination means determines 
-itude of a flow rate value 
^redetermined value. 



[ng tt 



43 . A flowmeter accord 
wherein the filter pr<J]bessing\me£ 
characteristic according 
rate value. 



to a variati 



one of claims 39-42, 
s modifies a filter 
amplitude of a flow 



44. A flowmeter according to any one o£ claims 39-43, 
wherein the filter processing is performed only when a flow 
rate value detected by the instantaneous flow rate detection 
means is low . 



45. A flowmeter according to any one of claims 3^-44, 
wherein filter processing means modifies a filter 
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characteristic according to a flow rate value, 

46. A flowmeter according to any one of claims 39-45, 
wherein\ filter processing means modifies a filter 
characteristic according to an interval of a measurement 
time of trie instantaneous flow rate detection means. 

47. A flowm^er according to claim 46, comprising filter 
processing meaiis which modifies a filter characteristic such 
that a cut -of £ frequency of the filter characteristic 
becomes high wheh the flow rate is high, and which modifies 
a filter characteristic such that the filter characteristic 
has a low cut-off ^frequency when the flow rate is low. 



48. A flowmeter according to any one of ciaims 39-47, 
wherein a filter characteristic is mgdi^ied such that a 
variation amplitude of a/ flow Aat^falue calculated by the 
stable flow rate calculation meais is within a predetermined 
value range. 



49 . A flowmeter acc 
wherein an ultraso 
rate by using an ultrasoh 
flow rate detection meat] 



50. A flowmeter accor 



iny one of claims 38-48, 
ieter which detects a flow 
used as the instantaneous 



ing to any \pne of claims 38-48, 



wherein a heat-based flowmeter is usedvas the instantaneous 
flow rate detection means. 



51 . A flowmeter, comprising: a flow rate measurement section 
through which fluid to be measured flows; a pair of 
ultrasonic wave transducers provided in \he flow rate 
measurement section for transmitting/receiving an 
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ultrasonic wave; a driver circuit for driving one of the 
ultrasonic wave transducers; a reception detecting circuit 
connected to the other ultrasonic wave transducer for 
detecting an ultrasonic wave pulse; a timer for measuring 
a projtagation time of the ultrasonic wave pulse; a control 
section^ for controlling the driver circuit; a calculation 
section Vor calculating a flow rate from an output of the 
timer; aiad periodicity change means for sequentially 
changing aV driving method of the driver circuit , wherein 
the control\section controls the periodicity change means 
such that tlae frequency of flow rate measurement is 
sequentially changed. 



pmpris 



trans due 



ler 



52 . A flowmeter, 
through which fl 
ultrasonic wave tr 
measurement sectio: 
ultrasonic wave; a 
ultrasonic wave 
connected to the 
detecting an ul 
controlling the dr 
of times so as to dr 
in response to an on 
a timer for measur: 
number of times; 
flow rate from an o 



>e measured flows. 



nsducArs provide 



trc 



rer 



er cii 
e the ul^ 



a flow rate measurement section 

a pair of 
n the flow rate 
mit ting/receiving an 
cult for driving one of the 
a reception detecting circuit 
rasonic wave transducer for 
pulse; a control section for 
t for a predetermined number 
onic wave transducers again 



'put of the rc 



eption detecting circuit; 
g an elapsed time for the predetermined 
calculation section for calculating a 

nd periodicity change 
means for sequentially changing a drsiving method of the 
driver circuit , wherein , in response to Receipt of an output 
of the reception detecting circuit, the, control section 
changes the periodicity change means axs, every receipt 
detection of the reception detecting circiri 
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53\ A flowmeter according to claims 51 and 52 , wherein: the 
periodicity change means switchingly outputs a plurality 
of output signals having different frequencies; and the 
control section changes a frequency setting of the 
periodicity change means at every measurement so as to change 
a driving frequency of the driver circuit. 
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54. A flowmeter according to claims 51 and 52 , wherein: the 
periodicity change means outputs output signals having the 
same f requency\and a plurality of different phases; and the 
control section\pperates such that a phase setting for the 
output signal ofYthe periodicity change means is changed 
at every measurement an£K a driving phase of the driver 
circuit is changedX 



55. A flowmeter accor 
periodicity change m 
obtained by superposi 
is an operation f requ 
and a signal of a s^Qond 
the f ir s t f r ecn^enc 
through the driver 



Lng tp claims 



md 



signal where the secpnd 4 irequ^ 
means is changed. 



52, wherein: the 
\n$ )putp*x£s a synthesized signal 
of a first frequency which 
e ultrasonic wave transducers 
fr^auency which is different from 
a|nd tlte control section outputs , 
at \^very measurement , an output 
of the periodicity change 



56. A flowmeter acfcorfding to claim 55, wherein the 
periodicity change meknb changes the getting between a case 
where there is a secoijfcl frequency an^a case where there 
is not a second frequency. 

57. A flowmeter according to claim 5&, wherein the 
periodicity change means changes the phase\setting of the 
second frequency. 
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53% A flowmeter according to claim 55, wherein the 
periodicity change means changes the frequency setting of 
the second frequency. 
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59. A fXowmeter according to claim 52, wherein: the 
periodici-by change means includes a delay section capable 
of setting laif f erent delay times ; and the control section 
changes the getting of the delay at each transmission of 
an ultrasonic\ wave or at each receipt detection of an 
ultrasonic wave\ 

60. A flowmeter according to claims 51 and 52, wherein the 
cycle width changeek by thfie periodicity change means is a 
multiple of a valuey corresponding to a variation of a 



value\ coqrri 
propagation time whicl 

61. A flowmeter accord 
cycle width changed by the/ 
to a cycle of a resonarfc 
transducers . 



62. A flowmeter accorc 
order of patterns for 
for both measurement in 
in a downstream 



caused by a measurement error. 

tc\ claims^SrlTand 52, wherein the 
ficity change means is equal 
uency of the ultrasonic wave 



clV 



langim 
la up s tree 



^ims 51 and 52, wherein the 
periodicity is the same 
.rection and measurement 



direction. 



30 



63. A flowmeter according to claim 52, wherein the 
predetermined number of times is a multiple of a change 
number of the periodicity change means.' 



64 . A flowmeter, comprising: a flow rate measurement section 
through which fluid to be measured flows\ a pair of 



- 142 - 



P23328 



a 

{.4 

§3 

B 

hi 

ru 
ru 



10 



15 



20 



25 



30 



ultrasonic wave transducers provided in the flow rate 
measurement section for transmitting/receiving an 
ultrasonic wave; a driver circuit for driving one of the 
ultrasonic wave transducers; a reception detecting circuit 
connected to the other ultrasonic wave transducer for 
detecting an ultrasonic wave pulse; a first timer for 
measuring k propagation time of the ultrasonic wave pulse; 
a second tinier for measuring a time period from when the 
reception detecting circuit detects a receipt to when a value 
of the first timer changes; a control section for controlling 
the driver ciVcuit; and a calculation section for 
calculating a f lew rat^yfrom outputs of the first timer and 
second timer, wherVLn/ the\ second timer is corrected by the 
first timer. 



65. A flowmeter a 
temperature sensor # tf^her)s 
by the first tim^ When an 
varies so as/fo be/ /equal t 



to claim 64, comprising a 
the second timer is corrected 
[Utput of the temperature sensor 
or greater than a set value. 



66. A flowmeter a 
sensor, wherein t 
timer when an out 
be equal to or gn 



tim 64, comprising a voltage 
is corrected by the first 
je sensor varies so as to 
fater than a se^ value. 



second 
it of the vc 



67. A flowmeter, comprising: a flow r^te measurement section 
through which fiuid to be measured flows; a pair of 
ultrasonic wave transducers provided in the flow rate 
measurement section for transmitting/receiving an 
ultrasonic wave; a driver circuit for driving one of the 
ultrasonic wave transducers; a reception detecting circuit 
connected to the other ultrasonic wave transducer for 
detecting an ultrasonic wave pulse; a control\section for 



# 
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controlling\the driver circuit for a predetermined number 
of times so as\o drive the ultrasonic wave transducers again 
in response to ah output of the reception detecting circuit; 
a timer for measuring an elapsed time for the predetermined 
number of times; a^alculation section for calculating a 
flow rate from an ou^tput/of the timer; and periodicity 
stabilizing means for seodentfially changing a driving method 
of the driver circuit, Wherein the co ntrol section controls 
the periodicity stabjAd/zir^ijB©^ that a measurement 

frequency is al^ay^bg^f£aj^ed to be constant. 



68 . A flowmeter accjbr<jlin4 tjo clc 
section includes tfer/Lodidity sti 
a delay section c^p^fble oft setting 
and the control section changes an 
driver circuit by /switching the dela; 



67, wherein: the control 
ilizing means formed by 
different delay times; 
putput timing of the 
times . 



69. A flowmeter according to claim 67, wherein the control 
section controls the driver circuit such that\ measurement 
time is maintained to be constant. 



